HIV-1 envelope glycoproteins-mediated apoptosis is regulated by CD4 dependent and independent mechanisms.
The progressive loss of CD4 T lymphocytes is one of the hallmarks of HIV infection. The reverse correlation observed in vivo, between plasmatic HIV levels and CD4 T lymphocyte counts, supports the concept that direct HIV-mediated cell death contributes to this depletion. Previously, we and others have demonstrated, in vitro, that interactions between membrane-expressed HIV-envelope glycoprotein complexes and CD4 ecto-molecules are critical to cell killing which occurs mainly by apoptosis. Here, by the use of a co-culture model, in which chronically HIV-1 infected cells trigger apoptosis in uninfected CD4+ target cells, we have investigated the role of different CD4 domains in HIV envelope-mediated apoptosis. Target cells were A201 lymphoblastoid cell lines expressing wild-type CD4 or mutant forms of CD4. We show that the cytoplasmic domain of CD4 was not required for apoptosis induction. In contrast, the HIV permissive cell line expressing a CD4/CD8 chimeric molecule which contains only the first 171 amino acids of CD4, appeared to be resistant to HIV-induced apoptosis; thus suggesting that the D3-D4 CD4 module plays somewhat a regulatory role. Pre-treatment of wild-type CD4 expressing target cells by the phorbol ester PMA which leads to down-regulation of CD4, completely abolished apoptosis. Interestingly, in cells expressing CD4 devoid of its cytoplasmic domain, PMA blocked partially cell death without affecting, as expected, the CD4 expression. Taken together, these results demonstrate that although CD4 expression is essential for HIV envelope induced apoptosis, the apoptotic signal could be delivered in the absence of its cytoplasmic domain. Consistent with this, we suggest that other membrane associated molecule(s) are recruited for the signalling to initiate apoptosis.